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INDUSTRIES, ENERGY, LABOUR AND MINING DEPARTMENT,

Mantralaya, Madam Cama Marg, Hutatma
Rajguru Chowk, Mumbai 400 032 dated the 13th May 2025.

NOTIFICATION
Factories Act, 1948.

No. FAC-2024/C.R.67/Labour-4.—In exercise of the powers conferred by section 41 read
with sections 112 and 115 of the Factories Act, 1948 (63 of 1948), in its application to the State of
Maharashtra and of all other powers enabling it in that behalf, the Government of Maharashtra
hereby makes the following rules further to amend the Maharashtra Factories Rules, 1963, the
same having been previously published as required by sub-section (1) of section 115 of the said Act,
as follows, namely:—

RULES
1. This rules may be called the Maharashtra Factories (1st Amendment) Rules, 2025.

2. In Chapter IV, after rule 73-ZB of the Maharashtra Factories Rules, 1963 (hereinafter referred
to as “the principle Rules”) the following rule shall be inserted, namely:-

“73-ZC.— Safety precautions for Reactors used for exothermic chemical reactions.-

(1) Application.- This rule shall apply to the Reactors in which exothermic chemical
reactions are carried out.

(2) Definitions.- For the purpose of this rule,-

(1)“Adiabatic Temperature Rise” means increase in temperature of a reacting
mixture as a result of exothermic chemical reaction, when there is no heat transfer to
or from the environment;

(1) “Compatibility” means a measurement of the stability of one substance when
mixed with another;

(iii) “exothermic chemical reactions” mean a chemical reaction in which energy
is released in the form of heat;

(iv) “HAZOP Study” (Hazards Operability Study) means a technique to identify
process hazards and potential operating problems using series of guide words to study
process deviations;

(v) “Heat of decomposition” means change in enthalpy in the form of thermal
energy accompanying the decomposition;

(vi) “Heat of reaction” means total quantity of thermal energy liberated or absorbed
during a chemical reaction;

(vit) “Hydraulic Test” means the pressure test carried out as per design pressure
for assuring integrity of a reactor and shall be carried out with water and/or compatible
fluid as prescribed by the manufacturer;

(viii) “Maker” means any person or firm in whose name the reactor is manufactured;

(ix) “reactants” includes the chemicals that are converted into products during
the reaction process;

(x) “Reactor” means an enclosed vessel or device designed to contain and control
chemical reactions;
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(xi) “runaway reaction” means a reaction that is out of control because the rate
of heat generation by an exothermic chemical reaction exceeds the rate of cooling
available.

(3) Predictive Measures- (a) The occupier shall before carrying out any exothermic chemical
reaction for the first time in a Reactor,-

(i) check the compatibility of reactants between themselves as well as with material
of construction (MOC) of the Reactor using Coupon Test or any other equivalent test and
the occupier shall prepare a report of compatibility of reactors and shall preserve the same
till such exothermic reaction is carried out;

(ii) evaluate the desired heat of reaction;
(ii1) evaluate Heat of decomposition under undesired reaction conditions;
(iv) predict the maximum Adiabatic Temperature Rise of reaction;

(v) evaluate the cooling system of the Reactor to ensure that the Reactor can efficiently
remove heat input, reaction heat and thermal accumulation of reactants, considering fouling
of the cooling area.

(vi) predict the runaway reaction using criticality of classes specify by the Chief
Inspector in this behalf and its consequences such as pressure in the reactor and/or gas
evolution.

(b) The occupier shall before carrying out any exothermic chemical reaction for the first
time in a Reactor, identify the safety margin between the temperature at which an undesired
exothermic chemical reaction starts and the operating temperature.

(¢) The occupier shall before carrying out any exothermic chemical reaction for the first
time in a Reactor, shall determine addition sequence, rate and order of the reactants to prevent
the addition of the wrong reactants or the correct reactants too early, too late, too quickly, too
slowly, in too much or too little quantities, or in the wrong order.

(d) The occupier shall before carrying out any exothermic chemical reaction for the first
time in a Reactor, study the scenarios in case the agitator or circulation pump fails, starts too
late, stops, not turned on, or operates at the wrong speed.

(4) Preventive Measures.- (a) The occupier shall before carrying out any exothermic
chemical reaction in Reactor,-

(i) adhere to hierarchy of controls which are Elimination, Substitution, Engineering
Controls, Administrative Controls and Personal Protective Equipment’s, respectively;

(it) consider the alternative reaction routes to avoid runaway reactions;

(iit)  evaluate the possibility of conducting reactions in semi-batch mode to control
the addition of reactants and ensure that the heat removal capacity is adequate;

(iv)  evaluate the possibility of using a flow reactor for high heat reactions to provide
high heat transfer area and additional safety by allowing the user to stop the reactant flow
instantly;

v) conduct the reaction under well controlled conditions that prevent decomposition
of reaction mass components;

(vi)  implement reliable control systems, actuators, sensors, and automatic systems

to manage the process and take corrective actions when deviations in process parameters
AT Ueh-¢1-32—3
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are detected.

(b) The occupier shall obtain a certificate from the Maker of the Reactor specifying the
maximum safe working pressure of the Reactor and the tests to which it was subjected to.

(c) The Reactor, which is previously used, isolated, not used for over six months, or repaired
or altered in any factory shall not be used, by the occupier in the premises where it is used unless
it is thoroughly examined by a competent person under sub-rule (6) of this rule.

(d) The occupier shall conduct the HAZOP Study of the reaction system to identify and
evaluate hazards, and implement all safety recommendations and findings to maintain system
safety.

(e) The occupier shall provide a written procedure excluding “replacements in kind” for
management of changes in chemical process, technology, equipments, plant structure and any
other procedure that affect the Reactor.

(f) The occupier shall consider following aspects before making changes in the Reactor and
auxiliary equipments associated with Reactor, namely:-

(i) Technical basis for the proposed change;

(ii) Impact of the change on safety and health;

(iit)  Modifications to operating procedures;

(iv)  Necessary time for the change; and

(v) Authorization requirements for the proposed changes.

(g) The occupier shall record the changes in the Reactor and auxiliary equipment’s associated
with Reactor in writing for a period of three years.

(5) Protective Controls- The occupier shall undertake the following protective controls
namely:-

(i) suitable and efficient instruments and fittings with an interlocked shall be provided
to cut off the heating and stoppage of feeding to the reactor to prevent the exceeding the safe
operating temperature;

(ii) automatic arrangements with appropriate interlocks shall be installed to stop heating
and feeding the reactor and forced cooling shall be started in case the mechanical agitation fails;

(iit) reactor shall be provided with a safety valve, rupture disc or other effective devices
with the vent system connected to a surge tank in case the maximum safe working pressure
exceeds;

(iv) the vent system shall be designed in such a way to minimize resistance and avoid
secondary explosions;

(v) the Reactors shall be equipped with pressure gauges with appropriate dial ranges,
marked with the maximum safe working pressure;

(vi) heat input in jacketed vessels shall be controlled to prevent exceeding the safe working
pressure and temperatures;

(vit) an Audio-Visual alarms shall be provided in case agitation or cooling system or Reactant
feeding system fails and Safe operating temperature and pressure exceeds;

(viii) in case, the safe operating temperature and pressure in Reactor exceeds,-



TERTSZ YT TSTUS STETLNOT W Th-oF, § ¥, Q014 /TG R%, Ik 2% 23

(a) automatic arrangement of cooling water with a backup emergency power to
safeguard against the power outage and system of gravity flow cooling shall be provided;

(b) the system of catalyst poisoning or addition of inhibitors or other measures such
as adding a quench stream, automatic depressurisation of reactor system, feed isolation or
diversion, or any other suitable arrangement shall be provided to control or halt the reaction
in the Reactor;

(c) provide mechanism for the dumping of reaction mass into a cold inert diluent.
(6) Examination of Reactor and auxiliary equipments associated with Reactor, -
(a) Every Reactor in service shall be thoroughly examined by a competent person,-
(i) externally, once in every six months;
(it) internally, once in a year, and;
(iii) hydraulic test once in a period of two years.

Explanation- In reactors where hydraulic test is not permitted due to incompatibility of
moisture to catalyst or process or lining materials and in case glass-lined reactor, Non-
Destructive Testing shall be carried out once in a year for examination.

(b) The competent person shall after such examination under clause (¢) submit a report
to the occupier in Form 13-C.

(¢) No Reactor shall be taken into use for the first time in any factory unless it is
thoroughly examined by a competent person in the premises where it is intended to be used.

(d) The report in Form 13-C shall be maintained and preserved for five years from the
date of its examination.

(e) In case, any suspicion arises as to the reliability of the Reactor or examination shows
that the part cannot continue to be used with safety unless certain repairs are carried out
immediately, the competent person shall submit a report to the Inspector within a period
of seven days from the date of completion of the examination.

(f) Where the report of any examination under this rule specifies any conditions and
suggestions for the working of a reactor, the same shall not be used unless such conditions
and suggestions are rectified by the occupier.

(7) Measure to tackle emergency situation.- The occupier shall undertake following measures
to tackle emergency situations, namely:-

(1) simple and specific instructions shall be provided and displayed prominently in bold
letters in language understood by the majority of workers.

(ii) suitable training shall be given to workers emphasizing the specific safety and
health hazards associated with the process and emergency operations including shutdown
procedures and other safe work practices.

(iiz) mock drills based on exothermic reaction scenarios shall be conducted once in
six months.

(8) Supervisor.- The Occupier shall appoint a person as Supervisor who possess,-
(a) a degree in Chemical Engineering or Chemical Technology and minimum three

years of experience working with Reactors in which exothermic chemical reactions are

AT Ueh-e1-32 -3
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carried out; or

(b) a diploma in Chemical Engineering or Chemical Technology and minimum five years
of experience working with Reactors in which exothermic chemical reactions are carried out.

(9) Operator.-The Occupier shall appoint a person as an Operator who possess,-
(a) Bachelor’s Degree in Chemistry; or
(b) Diploma in Chemical Engineering; or
(c) Certificate of vocational training in chemical plant operation ;
and

possess a certificate for successfully completing training in the field of chemical reactor
operation and handling of hazardous substances from the Institute recognized by the
Directorate of Industrial Safety and Health with refresher training after every three years.

(10) General Measures.- The occupier shall ensure that,-

(a) the names of the reactor operator and supervisor shall be displayed in
conspicuous places near the Reactors;

(b) a shift logbook of operator and supervisor shall be maintained and preserved
for three months from the last entry;

(c) sufficient number of supervisors and operators shall be available in each shift
to ensure safe operation of reactor.

(d) a permanently affixed, corrosion-resistant nameplate shall be displayed on each
reactor, clearly legible and containing the following details:

(1) Serial Number (Sr. No.)

(i1) Material of Construction (MOC)

(iiz) Design Code

(iv) Design Pressure (in kg/cm?)

(v) Design Temperature (in °C)

(vi) Working Pressure (in kg/cm?2)

(vit) Working Temperature (in °C)
(viii)Reaction Process (e.g., polymerization, oxidation, neutralization)
(ix) Manufacturer Name

(x) Date of Manufacturing (DD-MM-YYYY)
(xi) Date of Last Testing (DD-MM-YYYY)
(xii) Test Pressure (in kg/cm?)”.

3. After Form 13-B, appended to the principal rules, the following Form shall be inserted,

namely:-
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“FORM 13-C
REPORT ON EXAMINATION OF REACTOR USED FOR
EXOTHERMIC REATION
(see Rule 73-ZC)
. Name and address of the Factory:
. Name, Description, and distinctive number of Reactor:
. Name and address of Maker:
. Design code of Reactor:

. Date of,-

Ot B~ W N =

(i) last External Examination:
(it) last Internal Examination:
(iit) last Hydraulic Examination:
(iv) last Non-destructive Test:
. Name of the Non-destructive Test, if carried out:
. Name of last competent person who carried out examination:

. Equipment No.:

© 0 I O

. Location:

10. Design pressure & temperature of Reactor:

11. Design pressure & temperature of Reactor Limpet/Coil/Jacket:
12. Capacity (in KL):

13. Diameter:

14. Length:

15. Thickness (mm):

Design (mm) During Examination (mm)
(a) Shell:
(b) Dishes:
15. Material of Construction (MOC):
(a) Shell:

(b) Limpet/Coil/Jacket:
16. Condition of painting:
17. Whether Lagging was removed for inspection:
18. Leakages noticed:
19. Condition of support structure:
20. Condition of foundation:
21. Condition of pipes and fittings:

22. In case of use of corrosive chemical whether Flange guards provided on flanges/joints of
Reactor:
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Safety Relief Valve (SRV)
(a) Design code:
(b) Size:
(¢) MOC:
(d) Relieving capacity:
(e) Set/burst pressure:
() Make:
(g) Discharge to:

24. Rupture Disk

25.
26.
217.
28.
29.
30.
31.

32.

33.

(a) Design code:
(b) Size:
(¢) MOC:
(d) Relieving capacity:
(e) Set/burst pressure:
() Make:
(g) Discharge to:
Maximum operating pressure:
Air/Nitrogen connected pressure:
Jacket/Limpet steam pressure:
Earthling provided:
Earthling jumpers on solvent line:
Pressure gauge condition and Range:
Surface condition of)-
(a) Shell:
(b) Top Dish:
(¢) Bottom Dish:
Welding condition from outside,-
(a) Bottom Dish to Shell:
() Top Dish to Shell:
(¢) Shell longitudinal Joint:
(d) Dish longitudinal Joint:
Condition of,-
(a) Manhole/Charge hole:
fasteners —
(b) Body flange:
fasteners -
(¢) Nozzles:
(i) Bottom:
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(i1) Top:
34. Level indicator condition:
35. Condition of Agitator:
(a) shaft:
(b) Impeller and blades and bolts:
(¢) Coupling bolt:
(d) Dip pipe:
(e) Baffles:
(f) Guide Bush and support:
36. Preventive Maintenance done:
37. Type of Examination:
(i) External Examination
(ii) Internal Examination
(iii) Hydraulic Test

38. Thickness measured from inside/outside in mm

Locations Sr.No. A B

1

il

2 2

4 3

5

ey 4

7 : 5

(e 6
7

I , competent person certify that on........... (date)............ the Reactor described above was
thoroughly cleaned and (so far as its construction permits) made accessible for thorough examination
and that on the said date, I thoroughly examined this Reactor including its fittings and that the
above is a true report of my examination.

Signature of competent person.”.

By order and in the name of the Governor of Maharashtra,

I. A. KUNDAN,
Principal Secretary to Government.
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